llinois Department of Transportation

To: - Joseph E. Crowe Attn: District Four
From: . Scott E. Stitt %ﬁ)}(

- Subject: Pavement Design
Date: . November 16, 2011

FAP Route 1380 (US Route 24)

~ Section 16w-1, RS-3

Fulton County

. Through Astoria

Wé have reviewed the pavement selection for the above captioned ”
section, which was submitted by email dated October 13, 2011, Life.
cycle costs favor the rigid option over the HMA design. :

The approved pavement design is as follows:

" US Route 24 through Astoria

8;75 inches of rigid pavement with tied shoulders
‘6 inches of subbase granular material, type A
Geotextile fabric

If you have any questions, please contact Paul Niedernhofer at
(217) 524-1651. : '




GENERAL LOCATION MAP

FAP 317 (US 24)
Sections: 16W-1, RS-3
Fulton County
Contract No. 88795

1.




RECOMMENDATIONS

The proposed improvement consists of the reconstruction of 21,350 square ya‘rds of

pavement on US 24 through Astoria. The pavement will be selected based on the

. .£. H 2N

percent difference from the Life Cycle ost

e results of the Life Cycle

Analysis show the present cost per mile per year as $52,632 for fhe Jointed Plain
Concrete Pavement and $60,042 for the Full-Dépth HMA Pav_emeht. The percent
difference between the two is greéter than ten percent. Therefore, the recomn‘iendation
is for 8 %" Jointed PCC pavement tied to type B-6.24 curb and gﬁtter with 6” 6f subbase
granular material, type A on top of geotechnicél fabric. It should also be noted that due

to the stage construction that will be required, the use of HMA pavement would not be a

viable option. ,' ‘




Pavement Design

Route: FAP317 (US Rte. 24)
Section: 16w-1, RS-3
County: Fulton

Catalog No. 0300101-06D

Job No. D-94-085-96

DESIGN DATA:

o Class Il Truck Route

o Design Period = 20 years

. Design Year = 2023

e _Traffic Growth factor is 1% Annually

» Other Principal Arterial

(.o 495

* 6,405 Feet of New Pavement - 2}, 330 gg |

A0d3
2009 TRAFFIC (2013TRAFFIC
ADT = 4,400 ADT = 5,058 ~
PV= 3,999 V=457
SU=251 SU=288 v
MU=150 MU=172

The projeo_t involves the construction of new pavement on 6;405 Feet, the Following

analyses are required.




e - Mechanistic Design:
[ ARigid

o Full-Depth HMA

s 6,405 Feet of New Pavement
o Sub- grade Support Rating (§SR) = poor
) Edge Support Tied '
e - From ﬂgures4-2 B (DESIGN LANE DISTRIBUTION FACTOR FOR
STRUCTURAL DESIGN TRAFFIC) of Chapter 54 of the BDE manual the

following information is obtain:

Numbsar Percent of Total Vehicular Class Volume {ADT) in Design Lane
of Facility | Rural Urban
Lanes | PV su MU- PV | SU ML
Zord 50% 50% 50% 50% | 50% | 0% |€
4 32% 45% 45% 32% 45% 45%
26 20% 40% 40% 8% 37% 37%

* O}T&—Wﬁy roads and streets.
DESIGN LAME DISTRIBUTION FACTORS FOR STRUCTURAL DES?GN '!.'RAFFIB

Figure 54-2.B

B. Solutions:
1. Ttafﬁc Factor

TE= DP[(D 158 PsPV)H{143. 81~S-SUH695 A2 MOMU)]

Class | s Fqualio:1 54-41
. 0.15 = PsPV }+{135.78 « SeSUR(567 .21 MeMU
Class i TF=DV{( s 108 aa > )] Equation 54-4.2 |V
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o Using equation 54-4.2 of the BDE manual for a Class Il facility
TFReactuay = 1.37
TFF(min) =459 (Controls)

From figure54-4 E PCC Thickness

| Hinois PAVEMENT DESIGN April 2011

120

118

100

— Untied Shouider or Untied Curmuuer///
e

o= B‘g‘( e .
% fb /é// [.: “Tied Shouider, Tied Gurb & Gulter, or Widenad Lane:
2 .
80
70
. o0 o 1 2 3 s 459 s . 8 7 & a 10

Rigid Pavement Traific Factor

« Using a poor SSR grade and a traffic factor of 4.59 The PCC J

pavement thickness is 8.75




MECHANISTIC DESIGN: (Full Depth HMA)
A. Given:
e 6,405 Feet of New Pavement

. Sub (SSR) = poor

e Asphalt Binder Type = PG 64-22

B. Solutions:
1. Traffic Factor

{015 » PePY 311205+ SeSUH{385.44 = MisNIL)

’

_ TF=DR|.
Class 1l [ T

Equation 54-6.2

o Using equation 54-5.2 of the BDE manual for a Class II facility

TF F(actual) = 0.99
TFemin = 3.17 (Controls)

4




2. AC Mix Temperature
e From figure 54-5.C of the BDE manual, use temperature = 76.8°F

R

{#5*F)

{77 Fy

{F8" FY

B F)

Note: The minimum design HMA mixture termperature wilf be 73°F.




3. Design Enma
e From figure 54-5.D of the BDE manual, EHMA = 640 ksi

£ &

Bt MAA bEsteores Miotos {8 pgpud
E

640

2

T

W ®m  meswW  m onw B
Dasign Pavament KA Nixkire Temperature {6}
. HMA RIXTURE MODULUS {Buma)
{Machanistic Deslgn: Floxiblo Pavemant)
Flgure 54-B.D

2 B C®




| Design HAA Strain {(Dfcrostraing

‘4. Design HMA strain :
"o From figure 54-5.E of the BDE manual, HMA Strain = 86
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DESIGN HMA STRAIN .
{Mechanistle Deslgn: Flexible Pavement)

Flgure B45.E




5. Thickness

HNAA Straln {mirrostraing

a. For Flexible design:

e From figure 54-5.F of the BDE Manual

o Thickness= 10.25 inches

Paar Subgrade
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HMA THICKNESS DESION CHART

(Merhanistic Desfgn: Flinihie Pavement: S8R = Poor)
Fiinure 54-55




RESULTS:

A) Mechanistic Design (Rigid)
e 8.75" PCC Pavement (21,350 SQ YDS)

e - 6” Sub-base granular material Type A (7,295 Tons) with geotechnicai

fabric
B) Mechanistic Design Full Depth HMA
e 10.25” Full Depth Bituminous using PG 64-22 ( 17,080 SQ YDS)

e HMA Shoulders 10.25” (2,451 Tons)

e 6" Sub-base granular material Type A (7,295 Tons ) with geotechnical

fabric

ORI EAL T




4 I

#OF LONG.
CONSTR. JT.

- AREA
(sQYD)

1.2131 miles #OF
PAVT L (FT)

AREA

(sQ YD) B |
y
MAINTENANGE AND REHABILITATION ACTIVITY SCHEDULE N
[ JOINTED PLAIN CONCRETE PAVEMENT | '
"AND UNBONDED JOINTED PAIN CONCRETE OVERLAY —
ITEM QUANTITY| UNIT | UNIT PRICE PRES CONSY PRES CONST -l
o ' cos COSTIMILE {
" PCC PAVEMENT 6.75" 21360 | SQYD I T 3940648
" STABILIZED SUB-BASE 4" + , i 0| sayp [Eim 50 , .
g " CONCRETE SHOULDERS 8.75" 0 SavD_|esgptaedl 5o -
"~ SUB-BASE GRAN MATRL TYPE A (6') 7295 | TON $146,038
LONGITUDINAL JOINT ROUTING AND SEALING . 25,620 LINFT § §51,240 |~ . ;
Geotechnical Fabric 21350 | SQYD e}l 502,025
LIME 4% (120 LBSICU FT OF SOIL)- 820481 | _TON i 0|
PRESENT CONSTRUGTION GOSTS OVER THE PERIOD OF 40 YEARS i " [$1118,951 | $971,875
ACTIVITIES QUANT ) UNIT UNIT PRICE| FUTREHAB] FUT REKAB | PRES REHAB

COST COST/MILE | COSTIMILE

ACTIVITY 1 ---- YEAR 10 | PWF10= 07441

0.10% CLASS B PAVEMENT PATCHING . : 21 sQYD $3,736 $3,080 $2,292

B ACTIVITY 2 ---- YEAR 15 I PWF15=  0.6419 . :

0.20% GLASS B PAVEMENT PATCHING 43 sQyD | $175.00 | $7,473 $6,160 $3,954

* ACTIVITY 3 ..-- YEAR 20 | pwr20= _ 0.5537
- 2.00% . CLASS B PAVEMENT PATCHING . 427 | savyp | $175.00 | $74,725 ‘

0.50% CLASS C SHOULDERS PATCHING 0 sQYD D '

100% LONGITUDINAL EOP JOINT ROUTING AND SEALING 12,810 LINFT $2.00° | $25,620 |,

100% LONG. CONSTR, JOINT ROUTING AND SEALING * 12,810 LNFT  [2E8oiapes] $25,620

$125,965 | $103,840 $57,496

AGTIVITY 4 - YEAR 25 PWF25=  0,4776 - .

0.30% . CLASS B PAVEMENT PATCHING 54 SavD | $175.00 | $11,209

~ 1.00% CLASS C SHOULDERS PATCHING 0 savb | $100,00 | 30 L
» i $11,209 | $9,240 34,413

ACTIVITY 5 ---- YEAR 30 PWF30= 0.4120

4.00% CLASS B PAVEMENT PATCHING 854 sQYD $175.00 | $149,450
1.50% " CLASS C SHOULDERS PATCHING 0 sQYD $100.00 $0
2.25 = HMA OVERLAY OF PAVEMENT 2,690
1.50 * HMA OVERLAY OF SHOULDERS 0

L. T . |$378,109 | $311,696 | 5128419
PWF35= 03554

= ’ - ACTIVITY 6 ---- YEAR 36"

100% LONGITUDINAL EOP JOINT ROUTING AND SEALING 12,810 LIN FT $2,00 | $25,620
100% LONG. CONSTR, JOINT ROUTING AND SEALING ’ 12,810 UNFT | "$2,00 | $25620 |-
50%- RANDOM CRACK ROUTE & SEAL 6,405 LIN FT ] $12,810
40% - REFLEC TRANSVERSE CRACK ROUTE & SEAL 5,124 LINFT s $10,248
0.10% PARTIAL-DEPTH PAVEMENT PATCHING C21 . sQyD Bl 9320
) . 374,618 | $61,512 | $21,861
- ACTIVITY 7 ---- YEAR 40 | PWFs0=  0.3066 ]
0.50% CLASS B PAVEMENT PATCHING 107 sQyp | $175.00 [ $18,681
100% . LONGITUDINAL EOP JOINT ROUTING AND SEALING R 12,810 LINFT $2.00 '.'.'25,620
100% ) LONG. CONSTR, JOINT ROUTING AND SEALING 12,810 LINFT ,‘Z.OO .?2_5,520
60% REFLEC TRANSVERSE GRACK ROUTE & SEAL 7,686 LIN FT $2.00 | $15,372
50% RANDOM CRACK ROUTE & SEAL : 6,405 LIN FT $2.00 | $12,810
0.50% PARTIAL-DEPTH PAVEMENT PATCHING ’ 107 sayd | $15.00 | $1,601
- - - ) $99,705 | $82,192 425,200 ,
- PRESENT REHAB COST PER MILE FOR THE PERIOD OF 40 YEARS ) $243,635
TOTAL PRESENT GOST PER MILE FOR THE PERIOD OF 40 YEARS . . $1,215,510

PRESENT COST PER MILE PER YEAR I CRF40= 0.0433 I . ’ $62,632




AREA
{savp)
17,080

SHLDR

AREA
(sQyYo)
4,270

[ FULL-DEPTH HMA PAVEMENT |

ki
JTEM QUANTITY] UNIT  [UNITPRIGE| PRES CONST| PRES CONST
" Polymerized HMA Surfaca Couse Mix "D" NSO 1,913 .| TON 5 ¥ $171,841
" Polymerized H M A Binder Course IL-12.5, NSO 2,152 TON $188,865
“ 4 M A Binder Course [L-19.0, N50 6" 5,739 TON $458,709
¥ HMA SHOULDERS. 10.25" 2,451 TON $195,931
" SUB-BASE GRAN MATRLTYPE A 6" 7,295 TON $146,038
Geotechnlcal Fabrie’ o i 21,350 SQYD $32,025
7 ] 984,577 |. TON 30
PRESENT CONSTRUCTION COSTS OVER THE PERIOD OF 40 YEARS . - | $1,191,400 | $982,145
ACTIVITIES QUANT UNIT | UNIT PRICE| FUTREHAS | FUTREMAB | PRES REHAB
o cosT COSTMILE | COSTIMLE
ACTIVITY 1 ---- YEAR § . - | PWFs=  0.8626 E
100% LONGITUDINAL SHOULDER JOINT ROUTING & SEALING 12,810 LIN FT 2 $25,620
100% CL JOINT ROUTING & SEALING (SINGLE LANE PAVING) 6,405 LIN FT 3 $12,810
50% RANDOMITHERMAL CRACK ROUTING & SEALING (SEE NOTE) 7,046 LIN FT : $14,001
0.10% PARTIAL-DEPTH PAVEMENT PATCHING (MILL & FILL SURFACE) 17 sQYD [ASAS0Z| $256
. $52,777 $43,507 $37,529
ACTIVITY 2 -~ YEAR 10 : | PWF10=  0.7441
100% LONGITUDINAL SHOULDER JOINT ROUTING & SEALING 12,810 LIN FT $2.00 | $25,620
100% CENTERLINE JOINT ROUTING & SEALING 6,405 LIN FT $2.00 [ $12,810
50% RANDOMITHERMAL CRACK ROUTING & SEAUNG (SEE NOTE) _ 7,046 LINFT | $2.00 [ $14,001
[ ) . 0.50% PARTIAL-DEPTH PAVEMENT PATCHING (MILL & FiLL SURFACE) A 85 sqyD | $15.00 | $1,281
: . $53,802 | %$44,352 $33,002
ACTIVITY 3 ---- YEAR 15 | PWF15=  0.6419
2 “ MILLING-PAVEMENT AND SHOULDERS N 21,350 | SQYD |iaskbae] $42,700
1,0% PARTIAL-OEPTH PAVEMENT PATCHING (MILL AND FILL ADDITIONAL 2 IN) 171 5Q,YD $2,562
2 " HMA OVERLAY SURFACE POLYMER MIX "D" 1,913 TON # $162,602
2 " HMA OVERLAY SHOULDERS 478 TON fl $35,868
- $243,732 | $200,922 | $128,972
ACTIVITY 4 ---- YEAR 20 | PWF20= 05537
100% LONGITUDINAL SHOULDER JOINT ROUTING & SEALING 12,810 LIN FT $2,00 | $25,620
100% CENTERLINE JOINT ROUTING & SEALING 6,405 LIN FT $2.00 |- $12,810
50% RANDOMITHERMAL CRACK ROUTING & SEALING (SEE NOTE) 7,046 LIN FT $2.00 $14,091
0.10% PARTIAL-DEPTH PAVEMENT PATCHING (MILL & FILL SURFACE) 17 sQyD | $15.00 $256
) R : - $52,7277 $43,507 $24,090
ACTIVITY 5 --- YEAR 25 - | PWF25=  0.4776 - j
100% LONGITUDINAL SHOULDER JOINT ROUTING & SEALING .1 12,810 LNET | $2.00 | $25,620
- 100% CENTERLINE JOINT ROUTING & SEALING . 6,405 LIN FT $2.00 $12,810
50% RANDOM/THERMAL GRACK ROUTING & SEALING (SEE NOTE) . 7,046 LUNFT | $2.00 | $14,091
0.50% PARTIAL-DEPTH PAVEMENT PATCHING (MILL & FILL SURFACE) -85 sQYD | $15.00 | $1,281 .
653,802 | $44,352 $21,183
ACTIVITY 6 —-- YEAR 30 | PWF30=__ 0.4120
2 " MILLING PAVEMENT AND SHOULDERS 21,350 5Q YD $2,00 | $42,700
2.0% PARTIAL-DEPTH PAVEMENT PATCHING (MILL AND FILL) 342 sQyp | $15.00 | $5,124
1.0% PARTIAL:DEPTH SHOULDERS PATCHING (MILL AND FiLL) 43 sQyp S0 5641
3.75 " HMA OVERLAY-PAVT POLYMER MIX *D* 3,587 TON $85.00 | $304,878
1.75 " HMA OVERLAY-SHOULDRES 418 TON $75.00 | $31,385
. " ] $384,727 | $317,152 | $130,667
ACTIVITY 7 ---- YEAR 36 ) | PWF3s=_ 0.3554
100% LONGITUDINAL SHOULDER JOINT ROUTING & SEALING 12,810 LIN FT $2.00 | $25,620
100% CENTERLINE JOINT ROUTING & SEALING 6,405 LIN FT $2.00 | $12,810
50% RANDOM/THERMAL CRACK ROUTING & SEALING (SEE NOTE) 7,046 LIN FT $2.00 | $14,091
0.10% PARTIAL-DEPTH PAVEMENT PATCHING (MILL & FILL SURFACE) - 17 s5QYD. | $15.00 $256
- . 852,777 | $43,507 $15,462
ACTIVITY 8 ---- YEAR 40 - S | PWF40=__ 0.3066 T
100% LONGITUDINAL SHOULDER JOINT ROUTING & SEALING 12,810 LIN FT $2,00 | $25,620
100% CENTERLINE JOINT ROUTING & SEALING 6,405 LNFT |. $2.00 | $12,810
50% RANDOMITHERMAL CRACK ROUTING & SEALING (SEE NOTE) 7,046 LINET $2.00 | $14,081
0.50% PARTIAL-DEPTH PAVEMENT PATCHING (MILL & FILL SURFAGE) 85 'sayp {.$15.00 | $1,281
: . ) ) $53,802 | $44,352 | $13,598
PRESENT REHAB COST PER MILE FOR THE PERIOD OF 40.YEARS R $404,503
JOTAL PRESENT COST PER MILE FOR THE PERIOD OF 40 YEARS . $1,386,648
PRESENT COST PER MILE PER YEAR | CRFa0= 0.0433 .| - $60,042




